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Introduction
Journals rankings have gained more interest, visibility and importance recently. Scientists with publications in high-ranked journals have a higher probability of getting tenure, research funding or reputation. The number of journal rankings has increased in recent years, which might be both due to better data availability, the increased competition amongst the science community and the need for a permanent research evaluation. Finally, people seem to be fascinated by rankings. Still the most visible ranking is the one based on the 2-year impact factor from the Journal Citation Reports. For many journals publishers state the impact factor (IF) on the corresponding website. Furthermore, they note that it is ranked on position X in category Y. Although often criticized in bibliometric literature the impact factor is still one of the cornerstones for the evaluation of journals.
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In this short article we investigate the robustness of journal rankings based on the impact factor. We do this by acknowledging the well-known fact that the distribution of citations to articles in a journal is skewed (Folly, Hajtman, Nagy, and Ruff (1981) , Seglen (1992) or Wall (2009)). Does the relative ranking change if we exclude the top paper or the best x papers in terms of citations? Suppose a specific article generates 90% of all citations relevant for the impact factor of the journal. Is then the quality of the journal overstated or misplaced in the journal ranking? We investigate this issue for 100 economics journals using the IF and the corresponding citations from 2012. We show that the rankings based on the impact factor only change marginally if we exclude the top, the top 5 or the top 10 cited papers for each journal, i.e. the ranking is robust with respect to the skewness of the citation distribution. There are some larger (downward) movements for certain journals which gather most of its citations on only few articles. As a consequence many journals show small ranking improvements.
Our paper is closely related to the literature concerning the uncertainty of impact factors.
Vanclay (2012), Leydesdorff and Opthof (2010) , and Moed, Colledge, Reedijk, Moya-Anegon, Guerrero-Bote, Plume, and Amin (2012) called for confidence intervals to be provided for the impact factors. Such uncertainty measures can be found in Schubert and Glänzel (1983) , Nieuwenhuysen and Rousseau (1988) , Opthof (1997) , Chen, Jen, and Wu (2014), Greenwood (2007) , and Stern (2013) . The latter two articles show that, besides the very top journals, a distinct discrimination in terms of the level of the impact factor between closely spaced journals is not possible. It also adds to the discussion whether authors can "free-ride" on power laws (Baum, 2011) , i.e. profit from few articles which push the impact factor. Our results suggest that potential free-riding is even more pronounced for lower ranked journals.
Data
From Web of Science we collected all citations in 2012 to each article published in the years 2007 to 2011 in the Journal Citation Report economics subject category by Thomson Reuters.
We focus on the top 100 journals in economics according to the impact factor in 2012. Based on our data set, we recalculated the 2-year and 5-year impact factors for all journals in our sample. We observed some minor differences to the official impact factors released in the Journal Citation Report which were caused by a different number of citations or articles.
These differences were also found and discussed in other studies, e.g. Leydesdorff and Opthof (2010) , Opthof (1997) and Stern (2013) . In Figure 1 (a) we plot the empirical skewness coefficient against the 2-year IF. All citation distributions have positive skewness coefficients, i.e. they are skewed to the left. Furthermore, we see that the higher the 2-year IF the less skewed are the citations distributions.
In addition to the skewness we take a look at some other measures indicating skewness in the citation distribution: the share of non-cited papers, the Gini coefficient, the normalized Herfindhal-Hirschmann index and the coefficient of variation. The share of non-cited papers is defined as the number of papers which made no contribution to the impact factor in terms of citations. The Gini coefficient describes how equal the citations are distributed. If the Gini coefficient is zero, the citations are equally distributed across papers. In case that it is close to one all citations are concentrated on a single paper. The normalized HerfindhalHirschmann index is also a concentration measure which ranges from 0 (equal distribution) to 1 (completely unequal distribution). In contrast to the Gini coefficient it utilizes the squared values of the single subjects. The coefficient of variation is the ratio of the standard deviation of the citations and its average. As the variance is usually higher for journals with higher average citation count, the coefficient of variation is the more appropriate solution in our case as it normalizes the variance by the mean.
In Figure 1 (b) to (e) we plot all four indicators in relation to the respective impact factor.
2 The results are clear cut: The higher the impact factor the lesser the values of skewness indicators. For a journal with a higher impact factor the citations are usually less unequally distributed, the share of non-cited papers and the coefficient of variation are lower. 
Results
In Table 3 we rank the 100 economics journals with respect to the 2-year IF from 2012. In a second step we exclude the top cited paper for each journal, recalculate the impact factor and rank them again. We do the same by excluding the top 5 and the top 10 papers in terms of citation counts. In case that the relative position remained unchanged compared to the original 2-year IF ranking we labeled this with a l. An improvement or decline is marked with a ▲ and ▼, respectively. Furthermore, we report in brackets the share of citations represented by the top 1, 5 and 10 papers. In order to get an overall impression we plot in Figure 2 the ranking based on the standard 2-year IF against our new calculated rankings. Circles on the 45 degree the line denote that the relative rank remained unchanged. Journals above or below line lost or gained ranking positions. Looking at the new ranking without the top-cited paper one can see that the ranking remains strongly robust. The Spearman rank-correlation is extremely high (0.994) and only minor ranking shifts were found. This is confirmed if we look at the largest gains and losses reported in Table 1 . The largest drops are 16 positions for the two journals Economy & Society and Economic Systems Research which have also large shares of the top-cited paper (25%). These losses are compensated by rather small ranking improvements. The Journal of Economic Literature, which publishes only reviews and survey 2 The corresponding values are reported in the appendix in Table 4 . 3 The results remain qualitatively the same for the 5-year IF. 
Conclusion
This paper investigates the robustness of journal rankings incorporating the well-documented skewness in citation distribution of articles. Using the best 100 economics journals from 2012 we show that the relative ranking remains relatively stable after excluding the best, the top 5 and top 10 papers. The results hold both for the 2-year and the 5-year IF. For the latter one they are even more robust. Therefore, the skewness of citations has no major impact on journal rankings based on the impact factor. Future research should investigate whether our results also hold in other scientific areas. 
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